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[57] ABSTRACT 

A gasket for sealing two ?ange faces against each other 
comprising at least two compressible layers, a reinforcing 
metal ring sandwiched between the compressible layers, 
said compressible layers and metal ring having a combined 
thickness and an inner and an outer edge, a resilient O-n'ng 
located at the inner edge of the combined compressible 
layers and metal ring, said O'ring having an inner edge and 
having a diameter greater than said combined thickness, and 
a ?uoropolymer sheet enveloping the O-n'ng and combined 
compressible layers and metal ring to form the gasket such 
that when the gasket is installed the ?uoropolymer sheet 
contacts both ?ange faces and covers the inner edge of the 
O-ring. The gasket is particularly suitable for sealing the 
surfaces of glass coated ?anges where the contents of 
materials within the ?anges are under pressure. 

10 Claims, 2 Drawing Sheets 
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O-RING ENVELOPE GASKET 

This is a Continuation-in-Part of U.S. Ser. No. 08/043, 
462, ?led Apr. 2, 1993, now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to seals for ?ange faces and more 
particularly relates to sealing gaskets for such ?ange faces. 

Gaskets for sealing ?ange faces together are well known 
in the art. Unfortunately readily removable and cost effective 
gaskets for sealing ?ange faces have not been as good as 
desired, especially when the ?ange faces have been glass 
coated and surround openings in vessels or conduits having 
corrosive contents which are under pressure, e.g. 300 psi or 
higher. Under such conditions seals between ?ange faces 
have often been known to leak or even blow out. Further 
such known gaskets require high seating loads which can 
cause glass lining failures. Such seals also require a large 
number of clamps or bolts around the seal area in order to 
maintain the high loads required. In addition such seals have 
required the use of ?ange thicknesses which are greater than 
desired because thick ?anges have been necessary to with 
stand the high loads. 
Known seals for glass and other smooth surfaces gener~ 

ally use gaskets having ?at surfaces which can seal at almost 
any location on the surface. Such seals are not as sanitary as 
desirable for pharmaceutical and food applications due to 
cracks at the edge of the contact areas between the sealing 
?ange and gasket which may harbor contamination because 
the actual seal may be formed at another location on the ?at 
gasket surface. 

It has been known to use O-rings to form seals between 
?ange faces; however, grooves have been placed in the 
?ange faces in order to position and retain the O-rings, 
especially when any signi?cant pressure is involved. Such 
grooves still do not retain the O-rings as well as desired and 
such grooves cannot be practically placed in a glass coated 
?ange surface. 

It is therefore an object of the present invention to provide 
an improved gasket for ?ange faces to overcome disadvan 
tages of gaskets for ?ange faces known to those skilled in the 
art. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a top view of a gasket in accordance with 
the present invention. 

FIG. 2 shows a magni?ed cross sectional view of the 
gasket of FIG. 1 taken on lines 2—2 of FIG. 1. 

FIG. 3 shows a cross sectional view of a gasket in 
accordance with the present invention in compression and 
sealing two ?ange faces. 

BRIEF DESCRIPTION OF THE INVENTION 

In accordance with the present invention there is provided 
a gasket for sealing two ?ange faces against each other 
comprising at least two compressible layers, a reinforcing 
metal ring sandwiched between the compressible layers, the 
compressible layers and metal ring having a combined 
thickness and an inner and an outer edge, a resilient O-ring 
separate and detached from the compressible layers and 
metal ring located proximate the inner edge of the combined 
compressible layers and metal ring, the O-ring having an 
inner edge and having a diameter greater than the combined 
thickness, and a ?uoropolymer sheet enveloping the O-ring 
and combined compressible layers and metal ring to form 
the gasket such that when the gasket is installed the ?uo 
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2 
ropolymer sheet contacts both ?ange faces and covers the 
inner edge of the O~ring. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The ?ange faces which may be sealed together with the 
gasket in accordance with the present invention may be 
essentially any ?ange faces but the gasket of the invention 
is particularly suitable for ?anges which are lined with 
corrosion resistant material, especially glass or ceramic. It is 
to be understood, however that the ?anges need not be 
coated and may be stainless steel, and other corrosion 
resistant alloys such as alloys of chromium or nickel, e.g. 
Inconel and Monel. The material of construction of the 
?anges may also be unalloyed corrosion resistant material 
such as nickel and even rare earth metals such as platinum 
or palladium. The ?anges need not even be corrosion 
resistant and may for example be mild steel or even cast iron 
if the material can otherwise withstand the conditions 
imposed upon the ?ange. 
The ?anges to be sealed may be on essentially any 

container or conduit such as reaction vessels, storage ves 
sels, and ?anged pipes. 
The gasket of the present invention comprises at least two 

compressible layers having a reinforcing metal ring sand 
wiched between them. The material of construction of the 
compressible layers may be any material having suf?cient 
strength and compressibility to form a seal and remain in 
position without failing due to forces, e.g. pressure, applied 
from within the vessel. Suitable compressible materials 
usually comprise high strength ?bers alone or embedded 
within another matrix forming material. Examples of such 
?bers are polyamides, especially aromatic polyarnides such 
as Kevlar® which has very high tensile strength and greater 
resistance to elongation than steel. 

The matrix forming material in which the ?bers may be 
embedded is usually a plastic material having a compress 
ible nature and desirably an elastomeric nature. Examples of 
such materials are polytetra?uoroethylene and polyamides. 
Traditional elastomers such as polyurethanes, butadiene 
polymers, styrene-butadiene polymers (NBR) and acryloni 
trile-styrene-butadiene polymers (ABS) may also be used; 
provided that, their strength and heat resistance are high 
enough for the application. Examples of particularly suitable 
elastomers are ?uorinated butyl rubbers, ?uorinated butadi 
ene rubbers, ?uorinated NBR’s and ?uorinated ABS’s. One 
particular suitable ?uorinated elastomer is Viton® manufac 
tured by E. I. duPont. 
The gasket further comprises a resilient O-ring located at 

the inner edge of the combined compressible layers and 
metal ring. “Inner edge” as used herein, means the edge 
closest to the interior of the vessel or conduit to which the 
?ange is applied and also may be considered the edge having 
the smallest circumference. By contrast, the “outer edge” is 
the edge furthest from the interior of the vessel or conduit 
and is the edge having the largest circumference. The O-ring 
is manufactured from an elastomer and is larger in diameter 
than the combined thickness of the compressible layers and 
metal ring. Suitable elastomers are ?uorinated elastomers as 
above described. 
The reinforcing metal ring is usually a steel ring which 

may optionally be corrugated for better holding power in the 
compressible material. The thickness of the metal may vary 
but is usually from about one-sixteenth to about one-eighth 
inch in thickness. The steel is usually, but not essentially, 
stainless steel. The metal ring strength requirements vary 
depending upon the size of the gasket and pressure forces. 
Such strength requirements can be readily calculated by one 
skilled in the art. 



5,556,113 
3 

The compressible material and metal ring may be further 
bonded together, if desired, by a suitable adhesive or by heat 
sealing. 
The assembled gasket is held together and in essential 

respects covered by a ?uoropolymer sheet such that the 
O-ring is held against the inner edge of the compressible 
layers and metal ring. The sheet covers the lower surface of 
the compressible layers, is folded over the O-ring and covers 
the upper surface of the compressible layers. The outer edge 
of the compressible layers may or may not be covered by the 
?uoropolymer sheet. The ?uoropolymer sheet is bonded to 
the upper and lower surfaces of the compressible sheet by 
means of heat sealing or adhesive. In either case, if desired 
to obtain a better bond, the inside surface of the ?uoropoly 
mer sheet may be pretreated either chemically, e. g. by partial 
oxidation or by other means, e.g. corona discharge. The 
?uoropolymer sheet is usually polytetra?uoroethylene 
(PTFE). The thickness of the sheet is selected so that it does 
not restrict the movement of the elastomeric O-ring espe 
cially at low pressure and vacuum, yet is thick enough to 
support the forces from pressure and vacuum in conjunction 
with the other components of the gasket. 

It is to be understood that the O-ring is separate and 
detached from the compressible layers and the metal ring. 
The gasket is installed between the surfaces of two ?ange 

faces to be sealed and the ?ange faces are tightened together 
to squeeze the seal between them. Any suitable means for 
tightening the ?anges together may be used, e.g., bolts or 
clamps. 
The invention may be better understood by reference to 

the drawings which illustrate a preferred embodiment of the 
invention. 

FIG. 1 shows a top view of a gasket 10 according to the 
present invention showing a top surface 12, an inner edge 14 
and an outer edge 16. As can be seen from FIG. 1, the gasket 
is in the form of a circular ring; however, the gasket may be 
in other closed shapes such as ellipses, etc. A circular shape 
is, however, preferred due to uniform distribution of stress 
when pressure is applied upon inner edge 14 by contents of 
a vessel or conduit to which it is applied. 

FIG. 2 shows a magni?ed cross sectional view taken on 
line 2-2 of FIG. 1. In FIG. 2 gasket 10 is shown as having 
a ?uoropolymer sheet 18 encompassing compressible layers 
21 and 22 and O-ring 24, with the exception of outer edge 
16. Metal strip 26 can be seen embedded between com 
pressible layers 21 and 22. FIG. 2 also clearly shows lower 
surface 28 of the gasket and ?uoropolymer sheet. 

FIG. 3 shows the gasket of FIG. 2 installed between a 
?ange face 30 of a vessel wall 32 and the ?ange face 34 of 
a vessel cover 36. As can be seen in FIG. 3 the ?ange faces 
30 and 34 coated with glass layers 41 are drawn together and 
held together by means of a bolt 38. Flange faces 30 and 34 
and bolt 38 together act as clamp 39. In reality the ?ange 
faces are held by a plurality of such bolts about the ?anges. 
As can be seen in FIG. 3, the O-ring 24 is in compression 
and is deformed to assist in forming a primary seal by 
causing resilient contact of upper surface 12 with ?ange face 
34 and lower surface 28 with ?ange face 34. This primary 
seal makes the structure especially suitable for use in the 
pharmaceutical and food industries since a seal always 
occurs at the ?uoropolymer sheet in the area of the O-ring 
regardless of whether or not secondary seals also occur 
along the ?uoropolymer sheet in the area of the compress 
ible layers. 

There are many advantages to the gasket of the present 
invention and the seal formed using it. In particular the 
gasket permits sealing against high pressure, e.g. 350 psi or 
higher, upon a smooth ?ange face such as a glass coated or 
polished ?ange face. Further since the gasket comprises an 
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4 
elastomer it will conform to the ?ange faces to ?ll any voids 
or unevenness in the faces. Further, since the gasket, in large 
part comprises plastic materials, it can be used upon glass or 
ceramic coated ?ange faces without damaging them. Addi 
tionally, less bolt torque is required to seal the gasket of the 
invention compared to gaskets in the prior art used in similar 
conditions, lower torque prevents damage to the ?ange faces 
and permits the use of ?anges which are thinner than 
conventional and permits the use of fewer clamps or bolts. 

Since the entire gasket, with the optional exception of the 
outside edge, is encompassed by a ?uoropolymer sheet, the 
chemical and heat resistance of the exterior of the gasket 
conforms to the very good heat and chemical resistance of 
such sheet. Further since the gasket is contiguous around the 
?ange faces and is preferably circular in shape, pressure 
applied to the gasket from within a vessel or conduit forces 
the gasket into radial tension. Since the gasket comprises 
very strong ?bers and a metal ring, the tension is held by the 
?bers and metal ring thus reducing the likelihood of failure 
under pressure. The O-ring is in fact forced against the metal 
ring by internal pressure and is thus retained against such 
pressure. Furthermore, even under vacuum the O-ring is 
retained since the ?uoropolymer ‘sheet restrains inward 
movement of the O-ring. 
What is claimed is: 
1. A gasket for sealing two ?ange faces against each other 

comprising at least two compressible layers, a reinforcing 
metal ring sandwiched between the compressible layers, 
said compressible layers and metal ring having a combined 
thickness and an inner and an outer edge, a resilient O-ring 
separate and detached from said compressible layers and 
metal ring located proximate the inner edge of the combined 
compressible layers and metal ring, said O-ring having an 
inner edge and having a diameter greater than said combined 
thickness, and a ?uoropolymer sheet enveloping the O-ring 
and combined compressible layers and metal ring to form 
the gasket such that when the gasket is installed the ?uo~ 
ropolymer sheet contacts both ?ange faces and covers the 
inner edge of the O-ring and the O-ring is compressed to a 
thickness equal to the combined thickness. 

2. The gasket of claim 1 wherein it is in a sealing position 
between two ?ange faces. 

3. The gasket of claim 2 wherein‘a ?rst of said ?anges is 
a ?ange at an opening in a vessel and a second of said ?anges 
is a ?ange on a cover for said opening and said inner edge 
of said O-ring and said inner edge of said combined com 
pressible layers and metal ring both face toward the vessel 
opening. 

4. The gasket of claim 2 wherein ?anges are ?anges about 
sections of conduit having a conducting opening there 
through and said inner edge of said O-ring and said inner 
edge of said combined compressible layers and metal ring 
both face toward the conducting opening. 

5. The gasket of claim 2 wherein the two ?ange faces are 
forced together by means of bolts with the gasket in sealing 
relationship therebetween. 

6. The gasket of claim 2 wherein the two ?ange faces are 
forced toward each other by means of clamps with the gasket 
in sealing relationship therebetween. 

7. The gasket of claim 1 wherein the ?uoropolymer sheet 
is polytetra?uoroethylene. 

8. The gasket of claim 1 wherein the compressible layers 
comprise aromatic polyarnide. 

9. The gasket of claim 1 wherein the metal ring comprises 
stainless steel having a thickness of from one-sixteenth to 
one-eighth inch. 

10. The gasket of claim 2 wherein the surfaces of the 
?anges are glass coated. 

* * * * * 


